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SUMMARY 


The  crew  seat  of  the  HU-1A  aircraft  has  failed  frequently  in  survivable 
type  accidents,  with  the  primary  failure  occurring  in  the  carriage 
attachment  fitting  (Part  Number  204-070-742-1).  The  most  recent 
accident  occurred  at  Fort  Carson,  Colorado,  7  May  1962  (reference 
TCREC  Technical  Report  62-87*).  Analysis  discloses  that  occupant 
inertia  load  of  the  order  of  11G  could  have  caused  these  failures. 

A  simple  field  modification  is  presented  which  would  reduce  stresses 
in  the  fitting  by  a  factor  of  approximately  two.  No  new  parts  need  to 
be  manufactured;  two  AN  bolts  and  one  NAS  spacer  are  the  only  new 
parts  required. 


CONCLUSION 


On  the  basis  of  accident  evidence  and  a  detailed  stress  analysis  of  the 
existing  attachment  fitting,  it  is  concluded  that  the  fitting  is  excessively 
stressed  due  to  the  moment  fixity  of  its  connection  to  the  carriage 
channel.  Consequently,  it  presents  a  weak  link  in  the  tiedown  chain 
(seat  belt,  seat  belt  anchorage,  shoulder  harness  and  anchorage,  seat 
structure,  seat  anchorages,  and  floor). 


RECOMMENDATION 


Based  upon  thfe  disclosures  of  the  analysis,  it  is  recommended  that  the 
proposed  field  modification  (shown  in  Appendix  III,  AvCIR  Drawing 
HU-i-12)  be  incorporated  on  all  HU-1  A  and  HU-1B  aircraft. 


♦  TCREC  Technical  Report  62-87,  U,  S.  Army  HU-1A  Bell  Iroquois 
Helicopter  Accident,  U.  S.  Army  Transportation  Research 
Command,  Fort  Eustis,  Virginia,  November  1962. 
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GENERAL  CONSIDERATIONS 


The  fitting  failures  appear  to  have  occurred  as  a  consequence  of 
combined  axial  tension  and  bending  moment  acting  at  a  region  of 
stress  concentration  (at  the  base  of  the  shoulder,  indicated  in 
Figure  1).  The  bending  moment  exists  due  to  the  fixity  provided 
by  the  three  fitting  bolts  which  secure  the  fitting  to  the  carriage 
channel  (Part  Number  204-070-713-13). 


Figure  1.  Aft  Carriage  Attachment  Fitting. 
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As  a  field  modification  (shown  in  Appendix  III,  AvCIR  Drawing  HU- 1-12), 
it  is  proposed  that  the  bending  moment  be  relieved  by  cutting  the  casting 
free  from  attachment  bolts  A  and  C  as  indicated  in  Figure  2,  thus  pro¬ 
viding  a  pinned  end  connection  rather  than  a  "moment"  connection. 


Figure  2.  Aft  Carriage  Attachment  Fitting  Modification. 

The  stress  analyses  of  the  existing  casting  and  the  proposed  field- 
modified  casting  appear  in  Appendixes  1  and  II.  In  both  of  these  stress 
analyses,  the  seat  load  has  been  taken  as  that  of  an  occupant  and  seat 
weighing  220  pounds  under  decelerations  sufficient  to  cause  failure. 

Two  directions  of  the  inertia  load  have  been  considered:  Case  I  (no 
vertical  load  present),  a  longitudinal  load  combined  with  a  lateral  load 
of  half  the  value  of  the  longitudinal  component;  Case  II,  a  combination 
of  longitudinal  and  vertical  loads  of  equal  values  together  with  a  lateral 
load  of  half  the  magnitude  of  their  resultant.  Case  I  presents  the  more 
severe  load  condition  with  respect  to  the  fitting  and,  hence,  deserves 
primary  consideration.  Case  II  loading  is  also  considered,  as  it 
represents  the  more  frequently  encountered  condition  of  a  crash  impact 
upon  the  HU-1  aircraft. 

The  presence  of  a  lateral  load  component  introduces  an  indeterminacy 
in  the  internal  seat  forces;  hence,  an  exact  analysis  for  it  is  lacking. 
However,  an  approximate  analysis  (see  Appendix  I,  paragraph  A)  is 
afforded  by  making  reasonable  simplifying  assumptions. 

For  the  purpose  of  evaluating  a  modification  improvement  factor,  the 
critical  seat  position  for  each  load  case  is  considered. 
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ANALYSIS  RESULTS 


The  analysis  results  may  be  summarized  as  fellc 
For  Case  I  (Longitudinal  and  lateral  load) 


Failure  acceleration  for  present  design  -  iO.  9G 
Failure  acceleration  for  modified  fitting  -  19.  8G 

Thus,  the  factor  of  improvement  is  calculated  to  be  1.82. 

For  Case  II  (Combined  longitudinal,  lateral,  and  vertical 
load) 


Failure  acceleration  for  present  design  -  11.  2G 
Failure  acceleration  for  modified  fitting  -  22.  4G 

The  factor  of  improvement  for  this  case  is  found  to  be  2.0. 

It  should  be  noted  that  the  preceding  factors  of  improvement  pertain 
only  to  the  fitting  and  its  connections  with  adjoining  parts.  Upon 
improvement  of  the  fitting,  other  seat  structure  components  might 
then  govern  the  load-carrying  capacity  of  the  seat. 
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experimental  verificattdm 


S  an  experimental  check  upon  assumptions  made  in  the  stress 
analysis  and  failure  criterion,  tests  were  performed  on  fittings  in 
which  a  combined  tension  load  and  a  bending  moment  were  applied  in 
a  constant  ratio  up  to  fitting  failure.  The  ratio  (of  tensile  force  tc 
bending  moment)  used  was  the  average  value  associated  with  Case  I, 
the  longitudinal  and  lateral  load  condition.  Comparison  tests  were 
performed  on  modified  fittings  to  obtain  the  tensile  force  at  failure 
after  modification.  Figures  3  through  7  show  the  test  setup  in  each 
case  and  typical  failed  fittings  from  the  tests. 


Figure  3. 


Test  Setup  for  Applying  Tensile  and  Bending  Stresses 
(Simulates  existing  load  conditions.  ) 
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Figure  4.  Test  Setup  for 

Applying  Tensile 
Stresses. 

(Simulates  load  on 
modified  casting.  ) 


Figure  5.  Failed  Casting  From  HU-1A 
Accident,  Ft.  Carson, 
Colorado,  7  May  1962. 
(Arrows  in  Figures  5  and  6 
show  probable  origin  of 
failures.  ) 
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Failed  Casting  With 
Recommended  Changes 
Incorporated. 


For  the  full-up  seat  position  of  Case  1,  the  calculated  failure  accelera¬ 
tion  is  10.  9G,  the  associated  bending  moment  is  3,  980  inch-pounds, 
and  the  tensile  force  is  4,  130  pounds.  A  comparison  between  computed 
values  and  those  obtained  at  fitting  failure  under  tests  (designed  to 
simulate  theoretical  load  :onditions)  is  presented  in  Table  1. 

TABLE  1 

COMPARISON  BETWEEN  COMPUTED  AND  TEST  FAILURE  LOADS 
_ FOR  EXISTING  FITTING _ 

Computed  Experimental 

Average  of 
Test  I  Test  II  TestsI  and  II 


Bending  Moment  (in-lb) 

3,  980 

3,  770 

4,  190 

3,  980 

Tensile  Force  (lb) 

4,  130 

3,  710 

4,  120 

3,915 

Nominal  Stress  (psi) 

34,  000 

32,  000 

35, 500 

33,  750 

Two  modified  fittings  were  subjected  to  simple  tension,  with  the 
following  results: 


TABLE  2 

COMPARISON  BETWEEN  COMPUTED  AND  TEST  FAILURE  LOADS 

FOR  MODIFIED  FITTING 


Computed 

Experimental 

Average  of 

Test  I 

Test  II 

Tests  I  and  II 

Tensile  Force  (lb)  7,  500* 

8,480 

6,880 

7,  680 

*  Note:  The  computed  ultimate  tensile  force  is  based  upon  bearing 


strength  aB  given  by  MIL-HDBK-5,  while  the  experimental 
failures  actually  occurred  in  tension  across  the  minimum 
area  section.  Attention  is  called  to  the  fact  that  the  lower 
experimental  tensile  stress  is  only  21.5  ksi,  which  is  63 
percent  of  the  tabulated  value  of  34  ksi  for  this  material. 
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Since  the  tensile  load  in  the  aft  seat  leg  is  proportional  to  the  applied 
inertia  G-load,  the  factor  of  improvement  may  be  obtained  as  a  ratio 
of  ultimate  tensile  loads.  From  experimental  averages,  we  have  a 
nominal  stress  of  33,  750  psi,  which,  if  based  upon  the  computed 
moment-to-force  ratio,  would  correspond  to  a  tensile  load  of  4,  100 
pounds. 


Existing  Modified 

Fittings  Fittings 


Average  ultimate  tensile  load  (lb)  4,  100  7,  680 


Thus,  the  experimental  factor  of  improvement  is  1 . 87  as  compared 
with  the  computed  value  of  1 . 82. 


11 


APPENDIX  I.  STRESS  ANALYSIS  OF  FITTING  (PART  NUMBER 
204-070-742-1)  IN  EXISTING  SEAT  DESIGN 

A.  Case  I  loading:  (Inertia  load  in  the  longitudinal  direction) 

1 .  Tensile  Stress 

Consider  the  free  body  diagram  shown: 

AFT  LEGS 


where : 

^.a  =  inertia  force  of  occupant  (longitudinal) 
g 

C  =  axial  compressive  force  in  forward  leg 

Then,  considering  moments  about  point  O, 

W 

(2C)  (11.4)  =  —  ah 
or 

W  h 

C  =  g  a  22.8 
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Consider  next,  pin  connection  B  at  top  of  legs. 


Tension  Tj  is  then 

Tt  =  C  cos  23®  =  C(.  92)  =  —  a  h(' ) 

g  22.8 

Next  consider  the  seat  bucket  and  occupant  as  a  free  body, 


From  a  graphical  solution,  we  find: 

Fx  =  .  465  —  F2  =.  023  ^-a;  F3=.115^-a 

g  8  8 

The  location  of  the  occupant's  unloaded  center-of-mass  was 
obtained  from  MIL- S- 58 22  (USAF),  but  a  five -inch  forward  dis¬ 
placement  was  used  due  to  harness  elongation  and  forward 
flexing  of  the  body. 
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The  forces  acting  on  one  aft  leg  are  then  indicated  as  follow 


Hence,  T  =  Tj  -  F3  =  | 

'  .92 

—  h  - 

115\  W_a 

,  22. 

8  ‘ 

X  X  |  -  CL  * 

'  g 

The  tensile  stress  <rt 

_  T 
A 

.  T 
.73 

For  various  seat  positions, 

then, 

we  have 

Seat  Position 

"h" 

T 

Full  down 

20.  1 

.  695  — 
g 

Med.  low 

22.  1 

.  775  ~ 
g 

Med.  high 

24.  1 

.  855  — 
g 

Full  up 

25.  35 

W 

.905  — 
g 

.95  —a 


1.06  Jl. 

g 

W 

1.  17  —  a 
g 


1 . 24  —  a 
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2.  Bunding  Stress  from  Longitudinal  Load 


To  calculate  the  bi  nding  moment  at  the  fitting,  the  aft  seat 
leg  is  assumed  to  be  simply  supported  at  the  upper  end  and 
moment  connected  T'  the  carriage  channel  (204-070-71  3-13) 
at  the  lower  end. 


rCENTKK  OF 
SHEAR  PIN 
SUPPORT 

,  CARRIAGE  CHANNEL 

_ ^  ~)  M 

-  £  J 


L2  =  10.  5” 


From  a  standard  indeterminate  beam  analysis,  the  bending 
moment  M  is  found  to  be 


_1 _ 

(EDj  L2 

1  +  (EI)2  Ll 


b 


where  (EI)j  -  flexural  rigidity  of  aft  leg  cross-section. 

(EI)2  =  flexural  rigidity  of  carriage  channel  cross- 
section. 


For  the  cross-section  through  the  circular  portion  of  the 
fitting  (through  which  the  moment  M  is  transmitted),  the 
section  modulus  is  calculated  to  be 


c 
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Hence,  the  maximum  bending  stress  in  the  casting  is 


9  B  = 


Me 

T~ 


M 
.  14 


For  the  four  seat  positions  considered,  we  find 


Seat  Position 

c 

b 

M 

17  B 

Full  down 

2 

20.  5 

W 

.  73  — 

a 

j.  2  —a 

g 

g 

Med.  low 

4 

22.  5 

.54  W. 

a 

3.  86  —a 

g 

g 

Med.  high 

6 

24.  5 

.33  W_ 

a 

2.36Z.a 

g 

g 

Full  up 

7.  25 

25.  75 

.23  W_ 

a 

1.64  Za 

g  g 

3.  Bending  Stresses  from  Lateral  Load 

Consider  a  plan  view  (looking  parallel  to  aft  seat  leg)  of  seat 
bucket  and  occupant  taken  as  a  free  body. 


Summing  moments  about  point  O,  we  obtain 

W 

Fj  +  F?  =  .  68  —  a , 

*  g 
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The  distribution  of  this  force  between  the  top  and  bottom  attach¬ 
ments  to  the  left  aft  leg  depends  upon  the  torsional  stiffness  of 
the  seat  bucket.  By  means  of  the  lap  belt  and  friction  forces, 
the  occupant  is  assumed  to  apply  the  seat  torque  to  the  bottom 
of  the  seat  bucket.  Th~  seat  bucket,  in  turn,  is  computed  to 
have  a  very  low  torsional  rigidity;  hence,  a  negligible  force  is 
assumed  to  be  transmitted  through  the  upper  attachments  to  the 
aft  legs.  Thus, 

.Fj  =0,  F2  =  .  68  W.  a  , 
g 

Employing  the  expression  for  bending  moment  given  in  the 
previous  section,  the  bending  stresses  are  computed  to  be 


Seat  Position 
Full  down 

Med.  low 
Med.  high 
Full  up 


M 

AO  W 

.  60  —  a 


*B 

4.31  W  a 


1.07  W  a 


7.66  W  a 


1.41  W.  a 


10. 08  W.  a 


1.62  W  a 


11.  52  —  a 


4.  Tensile  Stress  from  Lateral  Load 

Consider  a  view  looking  forward  of  a  seat  Ducket  and  occupant 
taken  as  a  free  body. 
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No  lateral  forces  are  assumed  to  act  at  the  upper  attachments 
lo  the  aft  legs  due  to  the  lateral  flexibility  of  the  leg  frame. 
The  vertical  force  F3  at  the  lower  attachment  (through  retain¬ 
ing  pin)  may  then  be  calculated  by  considering  moments  about 
point  A.  We  obtain 


As  shown  in  the  preceding  section, 
Fj  =  O 


F2  =  ■  68  a. 
g 


Then,  taking  moments  about  point  O, 
C(1 1 . 4)  =  F2d 

or  C  = 


68  d  W_  a 


11.4  g 
Summing  forces  along  the  leg, 

T  =  (.  975)  C  +F3 

T  =|L^68)  ,  +  _  541  W 

L  (11.4)  J  g 


19 


The  tensile  stresses  are  computed  for  the  four  seat  positions 
considered  as  follows: 


Seat  Position 
Full  down 

Med.  low 

Med.  high 

Full  up 


.71  Wa 


.97 


W 


g 


.83—  a  1 . 03  —  a 


g 


.95Z.  a  1 . 30  —  a 


g 


W 


g 


8.25  1.02  —  a  1 . 40  —  a 


g 


W 


g 


5.  Stress  Concentration 


For  an  abrupt  change  in  section  with  negligible  fillet,  the 
"stress  concentration"  factor  at  rupture  is  found  to  be 
approximated  by  1.00  (see  Formulas  for  Stress  and  Strain, 
Roark,  Table  XVII,  parts  11  and  3).  Hence,  rupture  is 
predicted  when  the  combined  tensile  and  bending  stresses  as 
calculated  above  reach  the  ultimate  strength  of  the  material. 


For  AZ  91 C  -  T4,  Ftu  =  34,  000  psi. 


Hence,  for  full-down  seat  position  and  weight  of  occupant  plus 
seat  of  220  pounds,  we  have 


.  95  —  a  +  5.  2  j-a  +  .97  ™-a  +  4.  31  =  34,000 

g  g  g  g 

11  43  a  -  Hi  g 
220  8 


and 


a  =  13.  5  g. 


This,  however,  is  based  upon  the  longitudinal  component  of 
acceleration  only.  When  added  vectorially  to  the  lateral  com¬ 
ponent  of  half  its  magnitude,  we  have  the  resultant  accelera¬ 
tion  of  15.  1  times  gravity  acceleration.  Thus,  for  the  various 
seat  positions, 
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Seat  Position 


Failure  Acceleration 


Full  down 
Med.  low 
Med.  high 
Full  up 


15.  1G 
12.  7G 
11. 6G 
10.  9G 


B.  Case  II  Loading:  (Equal  longitudinal  and  vertical  load  components 
together  with  a  lateral  load  of  half  their  resultant) 


1.  Tensile  Stress 


Consider  the  following  free  body  diagram: 


(The  occupant's  C.  G.  is 
located  as  per  MIL-S-5822, 
considering  a  5-inch  forward 
deflection  and  a  2-1/2-inch 
downward  deflection  under 
the  full  load  condition.  ) 


As  with  load  case  I,  we  find 


C 


W_  _d_ 

g  22. 8 


and  Tj 


W  d(.  92) 

g  22. 8 
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The  seat  and  bucket  free;  body  diagram  becomes 


A  graphical  solution  yields 

W  W  ut 

F,  =  .  623  —  a;  F?  =  36  —  a;  F3  =  .  42  2L  a  . 

g  g  g 

The  tensile  force  on  the  fitting  is  then 


T  =  T. 


f3  s  (^1 
3  \2Z.i 


d  -  .  43 


For  various  seat  positions,  then 


Seat  Position 

d 

T 

at 

Full  down 

24.  6 

,57la 

W 

.  78  —  a 

g 

g 

Med.  low 

25.  7 

.61  ^La 

.84  a 

g 

g 

Med.  high 

26.  7 

.65la 

.  89  —  a 

g 

g 

Full  up 

27.  4 

.  68  —  a 

.93  W  a 

g 

g 
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2.  Bending  Stresses 


As  with  load  case  I  analysis, 


M  = 


1 

4Lb 

2-3  h  +  (  h\ 

F2 

2 

2  3  _£ _ +  (  c  \ 

,  .  (EDl  L2 
(EI)2  Li 

Lj  +  \"Lf/ 

+  ~r  c 

2-3  Lj  1  Lj/ 

For  the  seat  positions  considered,  therefore, 


Seat  Position 

c 

b 

M 

'B 

Full  down 

2 

20.  5 

.  63  — a 
g 

4  5  —  a 
g 

Med.  low 

4 

22.  5 

.113  ^-a 
g 

.  80  —  a 
g 

Med.  high 

6 

24.  5 

37  —  a 
g 

2.64 

g 

Full  up 

7.  25 

25.  75 

-.62^La 

4.43  —a 

g  g 

With  stresses  from  the  lateral  load  superimposed  consider¬ 
ing  signs  (part  A,  sections  3  and  4),  the  total  combined 
stresses  and  resulting  failure  accelerations  are  computed 
to  be 


Seat  Position 

Combined  Stress 

Failure  Acceleration 

Full  down 

10.  56  —  a 
g 

16.  3G 

Med.  low 

10.  33  E.  a 
g 

16.  6G 

Med.  high 

51  W 

12.  31  —  a 
g 

14.  1G 

Full  up 

15.48  —  a 
g 

11.  2G 
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APPENDIX  II.  PROPOSED  MODIFICATION  OF  FITTING  PART 
NUMBER  204-070-742-1  AND  STRESS  ANALYSIS 
OF  MODIFIED  PART 

A.  Modification 

The  fitting  would  be  modified  as  follows: 

(a)  Cut  along  lines  indicated  on  AvCIR  Drawing  HU1-12. 

(b)  Cut-off  portions  are  to  be  reinstalled  to  maintain  side 
support  for  carriage  channel. 

tc)'  Replace  the  .  25-diameter  bolt  through  carriage  channel 
with  .  31 -diameter  bolt  and  appropriate  bushing. 

(d)  Add  a  .  19-diameter  bolt  perpendicular  to  the  .25-diameter 
bolt  in  the  connection  to  the  tube  (Part  Number  204-070- 
706-11). 


Analysis  for  Case  I  Loading  (Inertia  load  in  the  longitudinal 
direction) 


The  modified  fitting  would  be  pin  connected;  hence,  only  tensile 
forces  are  significant.  The  failure  tensile  forces  are  computed 
below  for  various  failure  modes: 


(Strength  criteria  are  taken  from  MIL-HDBK-5,  1959.  ) 

(1)  Crushing  strength  at  .  31-diameter  lower  fitting  bolt: 

Projected  area  =  (.  24)  (.  3125)  (2)  =  .  15  square  inch 

F,  =  50,000  psi.  Hence,  the  ulti:  ite  tensile  load  is 
bru  1 

Tult  =  AFbru  =  (.15)  (50,  000) 

Tult  =  500  pounds. 

(2)  Shear  strength  in  .31 -diameter  lower  fittii  g  bolt. 

Ultimate  single  shear  force  for  AN-5  bolt  is  given  as 
5,  750  pounds. 
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Since  two  surfaces  are  in  shear 


Tuit=  (2)  (5750)  =  11,  500  pounds. 

(3)  Crushing  strength  of  fitting  material  at  .  25-diameter  bolt 
and  .  19 -diameter  bolt  in  connection  to  steel  tube. 

Projected  area  for  .  25-diameter  bolt  =  (.  25)  (.  25)  (2) 

=  .125  square  inch. 

Projected  area  for  .  19-diameter  bolt  =  (.  19)  (.  25)  (2) 

=  .  095  square  inch 

For  AZ91C,  FjJru  =  50,000  psi.  Hence, 

Tult=(.125  +  ■  095)  (50,  000)  =  11,  000  pounds. 

(4)  Crushing  strength  of  tube  at  .  25-diameter  bolt  and 
.  19-diameter  bolt  in  connection  to  tube. 

Projected  area  for  .25-diameter  bolt  =  (.  25)(.  0  58 )  ( 2) 

=  .  29  square  inch 

Shear-out  area  for  .19-diameter  bolt  =  (.  2)(.058)(4) 

=  .  0465  square  inch 

For  4130  steel  heat  treated  to  150  ksi, 

Fbru  =  287>  000  Psi* 


Hence,  for  the  .  25-diameter  bolt, 

Tuit  =  (.  029)(287,  000)  =  8,  320  pounds. 

For  4130  steel  heat  treated  to  150  ksi,  the  ultimate 
shear  strength  is 

Fgu  =  95,  000  psi. 

Hence,  for  the  .  19-diameter  bolt, 

Tuit  =  (•  0465)(95,  000)  =  4,  400  pounds. 
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Thus,  the  total  tensile  load  is 


Tuit  =  8,  320  +  4,  400  =  12,  720  pounds. 

(5)  Shear  strength  in  .  25-diameter  bolt  and  .  19-diameter  bolt 
in  connection  to  steel  tube. 


Ultimate  single  shear  strength  of  AN-4  bolt  =  3,  680  pounds. 

Ultimate  single  shear  strength  of  AN- 3  bolt  =  2,  126  pounds. 

For  two  surfaces  in  shear  in  each  bolt, 

Tuit  =  (2)(3680)  +  (2)(2126)  =  11,  600  pounds. 

(6)  Tensile  strength  at  minimum  cross  section  adjacent  to 
.  31 -diameter  lower  fitting  bolt. 

Cross-section  area  =  (.  66)(.  24)(2)  =  .  32  square  inch 

For  AZ91C,  ultimate  tensile  strength  is  34,  000  psi. 

Hence, 


Tult  =  (.  32)(34,  000)  =  10,  900  pounds. 

Of  the  above  failure  modes,  crushing  at  the  .  31 -diameter 
lower  fitting  bolt  is  critical.  Hence,  the  tensile  capacity 
of  the  attachment  fitting  is  7,  500  pounds. 


Referring  to  Appendix  I,  part  A,  tensile  forces  are  given 
in  terms  of  longitudinal  inertia  load  as  follows: 


Seat  Position 
Full  down 


1. 405  —  a 


Med.  low 


1.  605—  a 


Med.  high 
Full  up 


1 . 805  —  a 


1.925  —  a 
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Equating  values  of  T  to  7,  500  pounds,  the  failure  aecelera.- 


tions  are  found  to  be 

Seat  Position 

Resultant 

Failure  Acceleration 

Full  down 

27.  1G 

Med.  low 

22.  9G 

Med.  high 

21.  2G 

Full  up 

19.  8G 

Analysis  for  case  11  loading  (Combined  longitudinal  and  vertical 

inertia  loads,  with  lateral  load  present) 

The  governing  ultimate  tensile  load  is  again  7,  500  pounds  as 
calculated  in  part  B.  Referring  to  Appendix  I,  part  B,  tensile 
forces,  T,  are  given  in  terms  of  inertia  loads  as  follows: 

Seat  Position 

T 

Full  down 

i.  28  —  a 
g 

Med.  low 

1.44  Z.  a 
g 

Med.  high 

1.60  —  a 
g 

Full  up 

W 

1.  70  —  a 
g 

Equating  these  values  of  T  to  7,  500  pounds,  the  failure  accelera 
tions  are  found  to  be 

Resultant 

Seat  Position  Failure  Accelerations 

Full  down 

29.  8G 

Med.  low 

26.  4G 

Med.  high 

24.  1G 

Full  up 

22.  4G 
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APPENDIX  III.  MODIFIC ATIOI 


A' 


Ph 


<b>' 


E^ISTNG  AN5  goLTS  &. 
CUT  OFF  PORTIONS  OF -742  \ 
FITTING  TO  RBAA\W  \N  PLACE 
ON  kSSEVA ,  \ 


-,.^1  4 CUT  THRO  -74-2 

*  '  fh  :  FITTING  ONR/ 


-53TH  SOBS 


,25 


J 


,«*  /  204 -670 -712) -13 

'  '  /■  CARRIAGE  \SStN\  TlEF)  f  4 


A 


SA^JCuT  TANGENT  TO 
EASTING  43LBS 
U  -.35  win, 
bOTR  CUTS 


TfglCM-  SECTION 
AT  SAWCUT 


uo 


REASSEMBLE 
THE  CUT  OFF 


CENTRAL  TO  F^5T>UG  ARRANGEMENT- 
PORTIOnKj  of  204-070-742 
TO  REVAAIN  tkl  PlACE  ON  RRASSEVA&LT  ! 

5.  DRILL  OUT  EN-tSTlUG  ROLLER  TO  .47  DA, 

4.  DRILL  W&M  ^JtG  DlA  UOLE  THRU  TUtE  ANO  FITTING 

3.  smcut  fitting  as  shown 
2  REPLACE  EASTING  SPACER  VN'TH  NASHS- 5- 55 
I.  REMOVE  FnTlN3,l.25',S-E£L  TUbE,  AMD  CARNAGE  CHaNNEL  FRO^A  SEAT 
(AODIFICATIONi  PROCEDURE: 


Line,  drill 
enlisting  bd 

A.N5HGA 
AvNlbGb-  5 
ANDGO  PD  51 


EDIFICATION  AFT  CARRIAGE  ATTACHMENT,  CREW  SEAT 


S&cnoNj 


l 


/-  TUttE  “204  -  070  -  70S  - 1 1  (REtF) 

^F1TT\K1G  20 4-070-742  (W) 

DRILL  7HEU  S/\G 
AW2>-»5Aa  ^OLT 
M45G5  T05>2.  MUT 


E'UftTWiG  Msl4  toq-  (REF') 

EXISTING  ROLLER  204- -070-7'  \  -21  (REP> 
DRLL  OUT  TO  15/3*2(466)  Di\. 

4LLCO-7IG  VJLSUER  2  REQ. 


A 


H^S4b-5-55  SPACER 
DRILL  R9/S4  (455)  THRU 
CARRIAGE  CULT  fOL  SPACER. 


DRILL  THRU  AUD  REPLACE 
HUG  150LT  NNiTH 
s -IGA  BOLT  I  REQ,. 

3G5-  5  NUT  1  RE.CL 
XSO  PD  5IGL  nk'AGHEC  2  R.EO,. 


. . 

.A 

‘-f 

WAT-  45.-5-LL 

SPA».v£R. 

Ms£&V  716 

ft 

HaSGC  FOSI^’w 

'kA'uHEC. 

h4 

\W5G5-S 

N'JT 

4*. 

MJ565M032 

MUT 

4 

’mJS-IGAs 

r.OLZT 

4 

15/r 

ftoirr 

TOTAL 

NO.RO 

FLAG 

NOTE 

PART  NUMBER 

PART  NAME 

MATERIAL 

STOCK 

GOVT 

SPEC. 

WA. 

[m 

wiort 

LOTH 

FINAL 

TEMPEP 

UNIT 

p5T 
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